The effects on the production of 'Top Gun' watermelons were evaluated at N and K (N+K 2 O) doses via fertigation of 79.8+106.7, 106.4+142.2, 133.0+177.7, and 159.6+213.2 kg ha -1 and at plant spacings of 0.5, 1.0, 1.5, and 2.0 m. The experiment had a split-plot randomised block design with three replicates. N+K 2 O doses and plant spacings were randomised in the plots and subplots, respectively. We evaluated foliar N and K contents, average mass of commercial fruits (MF), total (FT) and commercial (FC) number of fruits, and total (PT) and commercial (PC) productivity of weight classes 6-8, 8-10, 10-12, and >12 kg per area and plant. The N+K 2 O doses only influenced the foliar K content. The other variables were not influenced by the interaction of factors or by the N+K 2 O doses. Plant spacing influenced fruit number and production. Reducing plant spacing from 2.0 to 0.5 m decreased MF, FT, FC, PT, and PC of the classes per plant but increased FT, FC, PT, and PC of the 6-8 and 8-10 kg classes per area.
Introduction
The watermelon (Citrullus lanatus) is the most economic cucurbit produced in Brazil. In 2012, 2 079 547 t were produced on 94 612 ha (FAO, 2014) , with 32 050 t exported worth US$ 16 523 934 (AGROSTAT, 2014) .
The average Brazilian productivity that year was 22 t ha Fertigation is currently a cultural practice with potential use in watermelon crops. Potassium (K) and nitrogen (N) are the nutrients most used in watermelon crops (Grangeiro and Cecílio Filho, 2004; Vidigal et al., 2009; Silva et al., 2012) and can increase productivity and improve fruit quality when applied via fertigation, mainly due to the precise application and uniform distribution of these nutrients (Hochmuth, 1992) , thereby avoiding environmental problems and reducing the cost of crop production. The use and management of fertigation in watermelon cultivation in Brazil, however, has not been adequately studied.
Planting density and proper management influence crop productivity. High planting densities of several watermelon cultivars have promoted higher numbers of fruits per area (the main component of production that contributes to the increase in productivity) but have decreased the weights and numbers of fruits per plant (NeSmith, 1993; Duthie et al., 1999; Sanders et al., 1999; Garcia and Souza, 2002; Motsenbocker and Arancibia, 2002; Goreta et al., 2005; Miranda et al., 2005; Bastos et al., 2008; Akintoye et al., 2009; Walters, 2009 ). Akintoye et al. (2009) , however, stated that planting density, in addition to the cultivars used, can be dependent on soil and environmental conditions. Watermelon planting density thus requires optimisation for minimising intra-specific competition, and maximising land use and productivity.
The impact of the application of N and K associated with different planting densities of watermelons has not been extensively studied, especially when N and K are applied without fertigation. The combined application of these nutrients determines the balance between vegetative and reproductive processes in the plants. The recommendations for fertilisation and planting density for watermelons are thus mostly based on non-irrigated crops.
The objective of this study was to evaluate the effect of N and K application via fertigation and of spacing between plants within rows on watermelon production.
Materials and Methods

Experimental site and growing conditions
The experiment was conducted from 5 August to 
Treatments and experimental design
Crop management
Agricultural lime with 120% PRNT (total neutralisation relative power) was used to raise the soil base saturation to 70%, as recommended by . Organic fertiliser was not used. At planting, 240 kg ha -1 of P 2 O 5 (superphosphate) were applied, as were 40 kg ha -1 of MgSO 4 (magnesium sulphate) to increase the Mg content to 9 mmolc dm -3 , as recommended by .
A drip-irrigation system was used. (final phase, 76 DAT to harvest) (Allen et al., 1998) . Phytosanitary control used products registered for culture. Insecticides were sprayed after installation of the beehives in late afternoon three times a week until early fruiting and then twice a week until 21 days before the harvest. Narrow-leaved weeds were controlled with a selective herbicide, and broadleaved weeds were controlled manually.
Parameters evaluated
The following parameters were evaluated: a) foliar N and K contents of diagnostic leaves (Trani and Raij, 1997) , b) total number of fruits (FT), c) number of commercial fruits (FC) (≥6 kg, without cracking or rot), d) number of fruits of 6-8 kg (F 6-8 ), 8-10 kg (F 8-10 ), 10-12 kg (F 10-12 ), and >12 kg (F >12 ), e) fruit weight (commercial fruit only), f) total productivity (TP), g) commercial productivity (PC), and h) productivities of fruits of 6-8 kg (P 6-8 ), 8-10 kg (P 8-10 ), 10-12 kg (P 10-12 ), and >12 kg (P >12 ). All evaluations were made by plant (number of fruits plant -1
, kg plant -1 ) and area (number of fruits ha -1 , kg ha -1 ) of the subplots. Area productivity was calculated for an effective cultivation of 10 000 m 2 .
Statistical analysis
The data were analysed by F tests and, when significant, were subjected to polynomial regression using SAS (SAS Institute, 2000).
Results and Discussion
Foliar N and K contents
The interaction between N+K 2 O dose and spacing was not significant, and N+K 2 O dose and spacing individually did not significantly affect foliar N content (Table 1) . Average foliar N content (30 g kg -1 )
was within the range (25 to 50 g kg -1 ) recommended for watermelons by Trani and Raij (1997) . Trani and Raij (1997) .
Fruit number and productivity per plant and per hectare
The interaction between N+K 2 O and spacing was not significant, and N+K 2 O dose did not significantly affect the number or total (FT, PT) or commercial (FC, PC) productivity for the 6-8 kg (F 6-8 , P 6-8 ), 8-10 kg (F 8-10 , P 8-10 ), 10-12 kg (F 10-12 , P 10-12 ), and >12 kg (F >12 , P >12 ) classes, either per plant or per hectare (Table 2) . Cecilío Filho et al. *, ns: significant and not significant, respectively, at 5% probability in an F test; **: significant at 1% probability in an F test
The lack of response to increasing N+K 2 O doses can be attributed to the lack of significant effects on the foliar N contents. Foliar K content, however, in- 
Plant spacing significantly influenced total (FT, PT)
and commercial (FC, PC) fruit number and productivity in the F 6-8 , F 8-10 , F >12 , P6-8, P 8-10 , and P >12 classes (Table 2 ). All these responses to increases in plant spacing were fitted to linear and quadratic equations ( Figure   2A-D) . The responses, however, were described inversely to the increased spacing observed for the evaluated and expressed characteristics per plant. That is, an increase in plant spacing caused a reduction in FT and PT, FC and PC, , and F >12 and P >12 per hectare. This relationship has also been observed in other studies (NeSmith, 1993; Duthie et al., 1999; Sanders et al., 1999; Motsenbocker and Arancibia, 2002; Goreta et al., 2005; Walters, 2009) planting density (Miranda et al., 2005) . Figure 2D ), which correspond to 76.5 % of the PC. The average productivity for P 10-12, which was not significantly influenced by the spacing ( . The number of fruit and yield per hectare decreased for F 6-8 and P 6-8 at a spacing of 1.6 m but increased for F >12 and P >12 at a spacing of 1.4 m ( Figure   2B and 2D).
Average fruit weight
The average fruit weight (MF) was significantly influenced only by spacing between plants (Table   2 ). MF fitted significantly to a quadratic model (y 
